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(.57) ABSTRACf

A system and method are provided to measure relatively
Ibon distances between ~ CK oxxe DK>veable ~ aIMi
with ~spect to an enviromnen1. The transponders may be
affixed to other DK>veable objects and/CK may be affixed in
position within die enviro~. The trabspolXlers detect the
query signal and ~spood with an acoustic response signal.
A synchronized clock system ~sbes common timing
between the transponders and the moveable objects such that
the start time at which the acoostic ~spoose sisnal is sent is
known. The moveable object detects a ~~ lin-= when the
acoustic response signal is received. Knowing the start time
aOO the ta:eipt ~ a transit time fm the IM;()USf.i(; sisnal can
be determined whereby a separation vector may be calal-
lated. 1k system may be used to determine aOO transmit a
table that contains the relative positioos of all moveable
objects in the enviroomeot.

RefeftDces Cited

U.S. PATENT ~MENTS

5,181,027 A 1/1993 Sbaf«
~7.S46 A 9/1994 Ab8di
5,381,338 A 1/1995 Wysocki
5,493.309 A 2/1996 BjcxDIMIIt
S.S96.332 A 1/1997 Coles
5.798,983 A 8/1998 Kuhn
5.8'n.526 A 2/1999 TOIIIazDni
5,933,099 A 8/1999 MIboo
5.983.161 A 11/1999 L~~11(X1

(56)

20 Claims, 3 Drawing Sheets

10

¥
26-

J
'4
'-0

\




